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Filing Date 
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Application No. 



Office of filing 
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Choice of International Searching Authority (ISA) (If two or more International Searching Authorities 
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Earlier search Fill in where a search (international, international-type or other) by the International Searching Authority has already been carried 
out or requested and the Authority is now requested to base the international search, to the extent possible, on the results of that earlier search. Identify 
such search or request either by reference to the relevant application (or the translation thereof) or by reference to the search request: 
Country (or regional Office): Date (day/month/year): Number: 



European Patent Office 



19 November 1996 



EP 96 81 0421 
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abstract 
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drawings 
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deposited microorganisms 



nucleotide and/or amino acid 
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priority documents) g 
identified in Box No. VI 
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X| other (specify): Search report 



Figure No. 



of the drawings (if any) should accompany the abstract when it is published. 
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Date of actual receipt of the purported 
international application: 




2. Drawings: 
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Date of timely receipt of the required 
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International Searching Authority rn\ / 
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6. | 1 Transmittal of search copy delayed 
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The undersigned applicant(s): 
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Patent-Attorneys 
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3000 Berne 25 (Switzerland) 
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[X^ as agent □ as common representative 
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Applicant's or agent's file reference 
81.034/FI/mb 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (PCT/IPEA/41 6) 



International application No. 
PCT/EP97/03253 



International filing date (day/month/year) 
20/06/1997 



Priority date (day/month/year) 
24/06/1996 



International Patent Classification (IPC) or national classification and IPC 
C12N15/13 



Applicant 

ROTKREUZSTIFTUNG ZENTRALLAB et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 



(3 This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 

I H Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V SI Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII .□ Certain observations on the international application 



Date of submission of the demand 
30/.12/1997 


Date of completion of this report 

2 4. 09. 98 
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_ . .. European Patent Office 
D-80298 Munich 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP97/03253 

I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as 'originally filed' and are not annexed to 
the report since they do not contain amendments): 

Description, pages: 

1 -24 as originally filed 

Claims, No.: 

1-6.7 (part), 14 (part), as originally filed 
15-20 

7 (part) T 8-13, as received on 16/06/1998 with letter of 12/06/1998 

14 (part) 

Drawings, sheets: 

1 /34-34/34 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP97/03253 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Yes: 


Claims 


1-20 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-10. 12-20 




No: 


Claims 
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Industrial applicability (IA) 


Yes: 


Claims 


1-20 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 2) (January 1994) 




INTERNATIONAL PRELIMINARY International application No. PCT/EP97/03253 

EXAMINATION REPORT - SEPARATE SHEET 



1. Basically, the application discloses antibodies and peptides of defined sequence, 
recognizing Rhesus D antigens. Further subjects of the application are DNAs 
coding for these peptides, processes for making such, and pharmaceutical and 
diagnostic compositions. 

2. Reasoned statement 

2.1. In light of the available p jjo.La.ct, claims 1 to 10 and 12 to 20 appea r to be novel 
and'inventive. None of the available documents discloses the sequences specified 
in independent claims 1, 6 and 14, or makes them obvious. Consequently, 
independent claims 18 to 20 are also deemed to be novel and inventive. The 
process specified in claim 12 is also neither disclosed nor made obvious in the 
available prior art. There are processes described in the prior art which include 
negative and positive selection steps, however, none of them makes it obvious to 
use exactly the red blood cell phenotypes of claim 12 in combination with 
bromelase treatment. 

2.2. The process of claim 1 1 appears to be lacking inventive step. The process of 
claim 1 1 is almost identical to the process laid out in Figures 1 and 2 of D. Siegel 
(Annals N.Y. Acad, of Sciences, (1995), vol. 764, pp. 547-558) or to the procedure 
described by J.D. Marks et al. (Biotechnology, (1 993), vol. 11, pp. 1 1 45-1 1 49). 
The processes described in these documents differ only with respect to the source 
of the RNA used for cloning. Siegel used a heterohybridoma cell line, and Marks 
et al. used blood cells from unstimulated individuals. However, the person skilled 
in the art was well aware of the usefulness of blood cells from immuno stimulated 
individuals (see e.g. the first two lines of Siegel, cited above). This modification is 
therefore considered obvious and claim 1 1 is considered to lack inventive step. 
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identification numbers according to the figures given in claim 6. 

8. DNA sequences according to claim 6 or 7 which include regions 
with the DNA sequences V H and V L with the identification numbers according 
to the figures given in claim 6. 

9. DNA sequences according to claim 6, 7 or 8 coding for 
polypeptides capable of forming antigen binding Fab fragments. 

10. DNA sequences according to claim 6, 7 or 8 coding for 
polypeptides capable of forming complete anti-Rhesus D antibodies. 

1 1 . A process for preparing recombinant polypeptides capable of 
forming antigen binding structures, e.g. Fab fragments, with specificity for 
Rhesus D antigens which process comprises the following steps in sequential 
order: 

a) boosting of an individual capable of forming anti-Rhesus D antibodies 
with Rhesus D positive red blood cells, 

b) isolating mononuclear cells from the individual, 

c) isolating total RNA from the mononuclear cells, 

d) preparing a cDNA by using an oligo(dT)primer and reverse transcribing 
of the mRNA with M-MuLV reverse transcriptase and amplifying the 
cDNA repertoire by a polymerase chain reaction using immunoglobulin 
gene family specific primers, 

e) creating a phage display library by inserting the DNA coding for the 
heavy and light chain of the Fab polypeptide into a phagemid vector; 
the DNA for the heavy chain is inserted in frame to the gene coding for 
the phage protein pill which allows the expression of a Fab pill fusion 
protein on the surface of the phage, 

f) transforming bacterial cells with the obtained recombinant plasmids, 
cultivating of the transformed bacterial cells and co-expression of the 
heavy and the light chain of a Fab on filamentous phage particles, 
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g) amplifying the Fab-carrying phage in bacteria, 

h) selecting individual phage clones by several rounds of panning on 
Rhesus D positive red blood cells. 

i) isolating the plasmid DNA from the selected clones and cutting out the 
cplll gene, 

j) transforming bacterial cells with the obtained plasmid, cultivating of the 
transformed bacterial cells expressing the Fab, and isolating the Fab 
fragments. 

12. A process for selecting recombinant polypeptides capable of 
forming antigen binding structures with specificity for Rhesus D antigens and 
in particular showing reactivity with the Partial Rhesus DVI Variant and 
without any evidence of reactivity with red blood cells of Rhesus negative 
phenotypes in particular without reactivity against the Rhesus alleles C, c, E, 
and e which process comprises the following steps in sequential order: 

a) performing several negative absorptions on the following red 
blood cells: phenotype 1 (r'r, Ccddee) treated with bromelase, 
phenotype 1 not treated with bromelase, phenotype 2 (ryry, 
CCddEE) treated with bromelase and phenotype 2 not treated with 
bromelase, 

b) performing a positive absorption on DVI+ red blood cells with or 
without bromelase treatment, 

c) determining the titer of phage binding to DVI+ red blood cells 

d) repeating steps a), b) and c) until the titer of phage binding to DVI+ 
red blood cells has reached a satisfactory level. 

13. A process according to claim 12, wherein the recombinant 
polypeptides capable of forming antigen binding structures are Fab 
fragments. 

14. Anti-Rhesus D antibodies having heavy and light chain variable 
regions comprising the Rhesus D-specific CDR 1, CDR 2 and CDR 3 



